By using the continuation theorem of coincidence degree theory, a sufficient condition is obtained for the existence of a positive periodic solution of a predator-prey diffusion system.
Introduction
Xu and Chen [4] considered a two-species ratio-dependent predator-prey diffusion model with time delay given by x 1 .t/ = x 1 .t/ a 1 − a 11 x 1 .t/ − a 13 x 3 .t/ mx 3 where x i .t/ represents the prey population in the i th patch, i = 1; 2, and x 3 .t/ represents the predator population. Here − > 0 is a constant delay due to gestation, D i is a positive constant denoting the dispersal rate, i = 1; 2, and a i (i = 1; 2; 3), a 11 ; a 13 ; a 22 ; a 31 and m are positive constants.
In Xu and Chen [4] , the local and global asymptotical stability of the positive equilibrium of the system (1.1) were studied. For an ecological interpretation of system (1.1), we refer to [4] and references cited therein.
Realistic models require the inclusion of the effect of change in the environment. This motivates us to consider the following two species predator-prey diffusion model with time delay: 
In addition, the effects of a periodically changing environment are important for evolutionary theory as the selective forces on systems in a fluctuating environment differ from those in a stable environment. Therefore the assumptions of periodicity of the parameters are a way of incorporating the periodicity of the environment (for example, seasonal changes, food supplies, mating habits, and so on), which leads us to assume that D i (i = 1; 2), a i (i = 1; 2; 3), a 11 , a 13 , a 22 , a 31 and m are strictly positive continuous w-periodic functions.
As pointed out by Freedman and Wu [1] and Kuang [3] , it is of interest to study the global existence of periodic solutions for systems representing predator-prey or competition systems. In this paper, our aim is to use the continuation theorem of coincidence degree theory which was proposed in [2] by Gaines and Mawhin to establish the existence of at least one positive w-periodic solution with w > 0 of system (1.2).
Let X; Z be real Banach spaces, L : dom L ⊂ X → Z a Fredholm mapping of index zero and P :
For convenience we introduce a continuation theorem [2, 
Then Lx = N x has at least one solution in . [3] Periodic solutions of a two-species system 235
Main result
For the sake of convenience we will use the notation
where f is a strictly positive continuous w-periodic function. We now state our fundamental theorem about the existence of a positive w-periodic solution of system (1.2). THEOREM 2.1. Assume the following:
Then system (1.2) has at least one positive w-periodic solution.
PROOF. Let T is a positive w-periodic solution of system (1.2). Therefore for (1.2) to have at least one positive w-periodic solution it is sufficient that (2.1) has at least one w-periodic solution. In order to apply Lemma 1.1 to system (2.1), we take 
We note that Ker 
Equations (2.14) and (2.15) imply that there exist two points ¾ , Á ∈ .0; w/ such that y 1 .¾ / < ln.² 1 =w/; y 2 .Á/ < ln.² 2 =w/:
In view of this and (2.19), we have 
and
Periodic solutions of a two-species system 241 Equation (2.5) implies that there exists a point t * 3 ∈ .0; w/ such that
That is, a 3 m. Clearly R i (i = 1; 2; 3) are independent of ½.
here R 0 is taken sufficiently large such that 
which contradicts the fact that |y 1 | + |y 2 | + |y 3 | = M. So when .y 1 ; By now we know that verifies all the requirements of Lemma 1.1 and that system (2.1) has at least one w-periodic solution. Therefore system (2.1) has at least one positive w-periodic solution. This completes the proof of Theorem 2.1.
